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Note I The Prefix -& 0/ ° > n front of chip position causes the chip to 
be wired upside down in socket. This prevents cutting of 
ground connections on stitchweld card. 

The suffix ! prevents Route from attempting automatic 
terminator assignment since DO stitchweld card has none defined. 
Subnet wiring order for a net is done by appending to the net name 
a ! followed by the wiring sequence number of the node in the net. 
Automatic terminator assignment is inhibited by use of! as the 
last character in the character string of the net. This must occur 
after the subnet feature if it is also being used. 
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Common gate input 
to this 10124 is 
connected to InhibitRead’. 
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This is a platform of discretes used to filter the video, 
Hsync and VSync’ signals 
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The connector is a 15 pin Female 
D connector located on the 
bottom edge of the card. The 
pin numbers shown are 
the actual pin number + 750. 
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Termination Packages A. B, C, D, E above are 
TOO ohm termination to -2 V 
Allen-Bradley part no. 316E161261 

Pin 16 on each termination package is connected 
to GND and Pin 8 to VEE (-5.2 V). This is done on 
pWSD09.sil and sWSD09.sil where there is more room. 
This connection make the termination compatible 
with normal ECL power rules. 
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The prefix in front of chip position causes the chip to 
be wired upside down in socket. This prevents cutting of 
ground connections on stitchweld card. 

The suffix ! prevents Route from attempting automatic 
terminator assignment since DO stitchweld card has none defined. 
Subnet wiring order for a net is done by appending to the net name 
a ! followed by the wiring sequence number of the node in the net. 
Automatic terminator assignment is inhibited by use of! as the 
last character in the character string of the net. This must occur 
after the subnet feature if it is also being used. 
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Step _ 

Directionln _ 

FirmwareEnable 


ButX.t 2 
But X.1 3 
ButX.14 
BufX.15 


c 12 

CK CL' 
11 1 [ 


,12 WriteEnable' 


W riteCRC _ 

WakeupControl.O 
WakeupControl.1 
W riteEnable 


Operation 


BW riteEna ble 


<Q) tt 
H TP049 


BT ransferEnabie 


KCtl-’ 1 

^2 KCtl- 2 

preWaitClk’ 

,^-^elOa 1 

1 


NRZCIock _ 

BT ransferEnabie 


LS273 
- D Q 
f8c 

LS27 3 
f 8 j 

CK CL’ 

111 ll 


BTransferEnable is clocked (g) ^ 

separately to reduce prop. TD 

delay. If the LS273 were 
used, an additional driver 

would be needed and WordBoundry might not be 
turned off in time at the end of a transfer. 

STransferEnabie 7 LS273^ ^ DelTransferEnb 


ST ransferEnabie 


WriteData Register 


BufX.O 

3 

BufX.1 

4 

BufX.2 

7 

BufX.3 

8 

BufX.4 

13 

BufX.5 

14 

BufX.6 

17 

BufX.7 

18 


LS273 

uu 


D1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

Q4 

D5 

05 

D6 

Q6 

D7 

CIO 07 

CK CL’ 1 


- D G — 
f8d 

NRZCIock 
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SSe rviced 


KCtl 


preWaitClk’ 


SKY 


*-Kl Data’ 

1 


SServiced' 

9 

KOData*-’ 

13 



11 


blOa 



blOc 



WriteCRC 


DelVerifyError 


RawCRCError 


Word Status Buffer Register 


BitVerifyErr 

3 

PRa wOve rru n 

4 


7*. 

BWriteEnable 

8 


DWE1 

13 

DWE2 

14 

DWE3 

17 

DWE4 

18 


LS273 


DO 

QO 

D1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

Q4 

D5 

Q5 

D6 

Q6 

D7 

a6 07 


NRZCIock’ 


CK 

nr 


CL’ 


SKY 


WordBoundry* 


19 


Word Status Register 


2 

RawVerifyError 

1? 

5 

RawOve rrun 

18 

1 

DWE1 


12 

DWE2 


15 

DWE3 


16 

DWE4 



I LS273 1 

DO 

QO 

D1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

Q4 

D5 

Q5 

D6 

Q6 

D7 

a7 Q7 

CK 

CL’ 


11 


This "Shift Register" 
delays WriteEnable until 
the Pre-comp shift reg 
in the SA4OO0 or here is empty 


187 


ClrKFIags’ 



SyncClrKFIags’ 


2 

SWriteCRC 

5 

VerifyError 

6 

CRCError 

mm 




imI 


16 

DelVerifyError 

19 

Overrun 


DW riteEnable 


WordBoundry’ has been latched 
from the Prom using an S74 so it 
will arrive before the CRC Checker 
can change the RawCRCError flag. 


tl 
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SeriaINRZ Shift Register and Error Checking 


SeriaINRZ buffer 
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'# TP064 



Using an S74 instead of the LS273 speeds up 
WordBoundry’ so it will change before the 
RawCRCError indicator from the 9401 CRC 
Checker. This allows us to latch the CRCError 
signal directly using WordBoundry’. The 
RawCRCError signal is too slow to latch into the 
Word Status buffer register using NRZCIock’. There 
is then a race between WordBoundry’ and 
RawCRCError after NRZCIock rises. Using the faster 
S74 here ensures WordBoundry ’ wins. 
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enabled (inner tracks). 
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HeadSelect 1 


HeadSelect2 

1 

3 

HeadSelect4 

5 

HeadSelect8 

9 

HeadSelect16 

1 

ReducelW 

3 

Directionln 

5 

Step 

9 

FaultClear 

11 

DriveSelect 

13 


DWriteEnable is delayed 5 bit times to let 
Pre-comp shift reg clear out at end of write operation. 



N06 


a2a 



N06 


a2b 



N06 


a2c 



N06 




a2d 



b2a 



N06 


b2b 



b2c 



N06 


b2d 



N06 


10 


b2e 



N06 


12 


b2f 


HeadSelect 1 : 


HeadSelect2’ 


HeadSelect4’ 


HeadSelect8’ 


HeadSelectl 6’ 


ReducelW’ 


Directionln' 


Step’ 


FaultClear’ 


DriveSelect’ 



WriteGate’ and ReadGate’. If BWriteEnabie were used, there would be 
a race between BTransferEnable and BWriteEnabie when finishing a write op 

that could glitch ReadGate 1 , causing a WriteFault. Since BTransferEnable is faster than UWriteEnable, there is a ~ 20 ns glitch 
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DellnputData 
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DiskReadClk- 


2 


N75107 



SeekComplete’ 
T rackOO’ 

Index' _ 

Ready’ 

WriteFault’ 

Sector’ _ 

RawSA 1 / S A4' 


This is a Beckman RPack number 
898-5-R220/330. 


RDIV16 

RD1 

= vcc 

RD2 

R D1 4 

RD3 

R D1 3 

RD4 

RD1 2 

RD5 

RD11 

RD6 

R D10 

RD7 

RD9 

= GND 

RDS 

c3 


Pull this up so display request will work even 
if Options board is unplugged. 


SeekComplete’ 





5| ni>x£- 


SA1 SkComplete 


T rackOO 



DnveNptRead\ 


WriteFault 


RawSA 1 /SA4’ 



9 'nV^ C 8 SA1000’/SA4000 11 


SA1000/SA4000’ 


SA4Sector 


















Test 1’ 


SKY 2 


3 


Half Clk 


HalfClk is a 25.5 MHz clock generated 
in the CLOCKS section of the display 
It is divided by three here to produce a 
117 ns clock to run the disk 


DiskReadClk 


10 


D S Q 
S74 
al 0a 

C Q’ 
R’ 


5 SRefMFMCIock 


12 


11 


D S Q 
S74 
alOb 
C 


SKY 


13 


Ref MFMCIock’ 


12 


11 


io£ 


SKY 


d S q 

S74 
f 5b 
C 


R’ 


Ql 


13 




SKY 


Ref MFMCIock 


This signal has a 33% 
duty cycle 

the SA4000 clock trails the change 
in data by only about 70 ns. This is 
no enough time to guarantee the 
FldWdProm reacts the to the new 
data. To fix this, we synchronize 
the SA4000 data with its clock. 
_ SvncSA4Data 


Show Reference clock to PLL 
during Seek Operations so it 
cannot drift out of lock. 


9 

I Wrap-Around Multiplexer 


CalibOrData 5 
DiskWriteData_6 


Test 1 ’ 


S257 
0 Q 
B d7c 


RefMFMCIock 

10 

S253 

XO 

Y i 

OiskReadPata h 1 


13 

xl ox 

X3 b7c 




Note the delayed version of the 
Input Data is used. This is because 
it is the properly 180 degrees out 
of phase with the DrvMFMCIock. 

It lags InputData by 50 ns. 

DellnputOata _ 


PrvMFMCIock 
Test 1'_ 


SKY 


4J_ 1Q[ 


2 

D S ’q 

5 

1 2 

PulseTrap i— 

d S, q 


S74 




S74 

3 

e4a 


11 

e4b 


C Q’ 

6 


■ 

O 

q 


R’ 



■ 



SKY 1~1 13 


PulseT rap’ 


This is NRZ data if an SA4000 transfer 
is happenning, MFM Data if there is 

an SA1000 transfer. . t 

___InputPata 


1 

efc\ 

tt 

Jt TP089 


SyncRcvMFM 



We note that AdrMkCnt.4 ceases to be active when TransferEnable drops. 

A clock is needed to start a write operation, so SA 1 NRZCIock is set to the 
always active SA 1 WrNRZCIock as soon as WriteEnable goes active. To ensure 
the DWriteEnable shift regiter delay is cleared, we keep SA 1 NRZCIock set to 
SA 1 WrNRZCIock until DWriteEnable goes to. 


_ SA 1 NRZCIock 

while reading or verifying the SAIOOO 
disk the NRZCIock should be derived from 
the data stream. While writing, it is 
synchronized with RefMFMCIock like the rest 
of the controller. 

SA 1 WrNRZCIock is produced as part of the 
TimingClock divider in the Input Multiplexer. 

_UWriteEnable' 
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SvncRcvMFM 


# TP091 


# TP092 

if.*" 


SA1000/SA4000 

Add rMkFound 

AdrMkCnt.O 

AdrMkCnt.1 

AdrMkCnt.2 

AdrMkCnt.3 

AdrMkCnt.4 _ 

MFMDetected.O 

MFMDetected.1 


Address Mark Recognizer Proms 

GND 15 L F93453 

-1—A 9 


# TP093 
© tb 


The derived NRZ data is supplied on 
AdrMkCnt.2, the derived NRZClock 
on AdrMkCnt.4. The clock changes 
only in the middle of a data bit, not 
at its end. The Data and clock are 
not valid until AddrMkFound is. 

‘ # TP098 
© tb 
1 ' # TP099 
© tb 

1 ' # TP100 
© tb 
1 


PSA 1 Sector 
PAdrMkCnt.O 
PAdrMkCnt.1 
PA d rMkCnt .2 
PAdrMkCnt.3 
PAd rMkCnt.4 


DO 

QO 

D1 

Q1 

D2 

Q2 

D3 

Q3 

D4 

Q4 

D5 

Q5 

D6 

Q6 

D7 

e6 07 

Ck 

CL' 

nl 

11 


MFMDetected.O 


MFMDetected. 1 



Ad rMkCnt.3 


Ad rMkCnt.4 




































SKY 


























The 50 pin cable lo the SA1000 drive has been reduced 
10 37 lines so the 37 pin cohnector on the stichweld 
board may be used. 

The connector on the stichweld board is a 37 pin female 
in the TOP position. Its pins are numbered 101-137 
Signals not referenced on the drive’s 50 pin cable are 
not connected to the stichweld poard. 



37 pin conn 50 pin cable 


119 

2 * 

137 

3 

118 

4 

136 

5 

117 

6 

135 

7 

116 

8 

134 

9 

115 

10 

133 

11 

1 14 

12 

132 

13 

113 

14 

131 

15 

112 

16 

130 

17 

11 1 

18 

129 

19 

110 

20 

128 

21 

109 

22 

127 

26 - 

108 

2§ - 

126 

30 

107 

32"”“""“ 

125 

33 

106 

34 

124 

35 

105 

36 

123 

37 

104 

38 

122 

39 

103 

40 

121 

41 

102 

42 

120 

43 

101 

44 


In addition, GND to pins 1,23, 25.27 
29, 31 and 45 of 50 conductor cable 

" Breaks in consecutive numbering 


The 16 pin data cable is installed in a DIP socket 


16 pin conn 20 pin cable 



DiskReadClk + 
DiskReadClk- 

Di skReadData + 
DiskReadData- 


•liTTTi n 16 #1a1b . 


-^-f" ~ s ~i s" - ■■ ■ ' C . | 


*' a2b 


-^-TsTTi p-^—£_L§iLcJ— gn_d 


These termination resistors are mounted in 
the unused holes of 20 pin sockets holding 
14 pin chips. They are each 5 1 ohms. 


This resistor supplies logical one to the board 
It is also 51 ohms 













Clk 2 



C103isa 1.0 uF tantalum capacitor 


L 101, 22 uH 

ClkSupply 

1 

FPLAT 

PI P20 

20 

VCC 



V 

L102, 12 uH 

Clk 4 

2 

19 

Clk3 


BPumpBias 

2 

C108. I.OuF 

GND 

3 

P2 + PI 9 
P3 PIS 

P4 PI 7 

P 5 b c Pi6 
P6 e pi 5 
P7 PI 4 

P8 PI 3 

P9 PI 2 

P10 + P11 

__ 

18 

ClkSuppI v 

LM74 1 

GND 

3 

R1 11. 100 ohm 

Clk4 

4 

17 

ClkO 


VEE 

4 

Q101.2N5770 

ClkO 

5 

16 

ClkSuppIv 

R127, 1.0 KOhm 

PumpBias 

5 



6 

15 

Clk 1 

C134. 0.47 uF 

BPumpBias 

6 

Cl 18. 150 pF 

Clk3 

7 

14 

GND 

C132. 0.027 uF 

DCError 

7 

R110. 470 ohm 

Clk2 

8 

13 

Clk3 

R117, 510 ohm 


L_s_ 

R103, 510 Ohm 

Clk 1 

9 

12 

VEE 

Cl31. 0.002 7 uF 

FilDCError 

9 

C107. 0.1 uF 


GND 10 

1 1 

ClkSuppIv 

R126, 110 ohm 

GND 

10 










1 FPLAT 1 

PI 1 

8 

P20 

P2 2 

7 

P1 9 

P3 3 

6 

P1 8 

P4 4 

P5 

5 

PI 7 

P1 6 

P6 


PI 5 

P7 + 


P 1 4 

P8 


PI 3 

P9 + 


PI 2 

P10 


PI 1 


h4 i 


20 VCC 


19 VCC 


18 PumpFeedBack 



IS 

BPumpBias 

15 

PumpFeedBack 

14 

FilDCError 

13 

Buf DCError 

|12 GND 

Ell 

FilDCError 


Cl 19 is a 1.0 uF tantalum capacitor 
CR103 is an MV1404 VariCap, used to control 
the oscillator frequency. 


V 

R112, 510 ohm VEE 2 

FPLAT 

PI P20 

P2 PI 9 

P3 +P18 
P4 + PI 7 
P5 PI 6 

P6 + PI 5 
P7 PI 4 

P8->/' PI 3 
P9+ PI 2 

P1 0 + P1 1 
93 

£0 

f9 ClkAdiO R125, 2.0 KOhm 

C 120. 0.1 uF 1 3 

Cl 19. I.OuF ClkAdiO 4 

18 

17 

Q103, 2N5771 
Q102, 2N5771 

GND 

R105. 4.7 KOhm Clk Ad i 1 5 

16 

0 ' <3. 200 KOhm ClkAdj2 6 

15 ClkAdi3 Q105.2N5770 

2,0.1 uF ClkAdi3 7 

14 Clk4 Q104, 2N5770 

'iff? 03,MV1404 1 8 

C124, 47 pf Buf DCError ' 9 

13 Buf DCError 

12 GND R138, 2.0 KOhm 

Cl23. 10O dF GND 10 

11 Buf DCError R128,100ohm 




1* 

PumpUpSupply 2 

FPLAT 

PI P20 

P2 P 1 9 
P3 b c P1 8 
P4 b e pi 7 
p 5 c e p16 
pgfo c PT5 
P7 b e p 1 4 
P8 c e P 1 3 
P9 P1 2 

P10 pii 

h3 

£0 

19 PumpFeedBack 

PumpUp 3 

18 PumpBias 

PumpUp’ 4 

17 PumpUpSupply 

DCError 5 

H] “ 

15 DCError 

PumpDown 6 

PumpDown’ 7 

14 PumpDownSupply 

PumpBias 8 

PumpFeedBack 9 

GND 10 

13 

12 

11 PumpBias 




CR102. 1N5221 PumpUpBias 1 

FPLAT 

PI ->/- P20 

P2 PI 9 

P3 P1 8 

P4 PI 7 

P5 PI 6 

P6 PI 5 

P7 PI 4 

P8 PI 3 

P9 PI 2 

P10 pii 

_a 3 _ 

20 VCC 

R123, 910 ohm InputArrived 2 

19 PumpUp 

R122, 910 ohm InputArrived’ 3 

18 PumpUp’ 

R1 15. 200 ohm PumpUp’ 4 

17 PumpUpBias 

R116, 200 ohm PumpUp 5 

16 

VCC 

R120,510ohm ClockArrived 6 

15 

R132, 1.1 KOhm 1 7 

R134. 1.1 KOhm ClockArrived’ 8 

14 

PumpDown 

13 

PumpDown’ 

Cl21, 0.1 uF 9 

R1 14. 150 ohm GND 1 10 

12 

11 






C133. 0.1 uF 

GND 

1 

FPLAT 

20 

VCC 

R124 180 ohm 

PumpUpSupply 

2 

PI 

K/U 

J8. 


R135, 200 ohm 

PumpDown’ 

3 

P2 

PI 9 
P1 8 
PI 7 
P1 6 
PI 5 
P1 4 
PI 3 
PI 2 

18 

PumpDownBias 

R133. 200 Ohm 

PumpDown 

4 

P3 

T7 


CR104, 1N5221 

VEE 

5 

P4 

P5 ->l- 

16 


C140, 0.1 uF 

PumpDownBias 

6 

15 

GND 

R136, 180 ohm 

1_ 

7 

P6 

14 

- 

CR101, 1N4148 

BDrvSelect 

8 

P7 

P8 -!<- 

13 

Clk4 

R137. 240 ohm 

PumpDownSupply 

9 

12 

VEE 

C141, 0.1 uF 

GND 

10 

P9 

1 1 





PI 0 r > ' 
h2 




PI 00, 

5K, 3/4 W 
potentiometer 


R109, 270 ohm 


V 

ClkAdiO 2 

FPLAT 

PI P20 

P2 PI 9 

P3 PIS 

P4 PI 7 

P5 PI 6 

P6 PI 5 

P7 PI 4 

P8 PI 3 

P9 PI 2 

P10 pii 

9l 

XI 

I 7 

16 Clk Adi2 

3 * 

4 * 

. 5 * 

7 . 

CIk Ad i 1 8^ 

Ll 5 

X 4 

13 

12 BDrvSelect 

DriveSelect 9 
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